The prophylactic effects of nystatin, ethylenediamine dihydriodide, Benlate, sodium propionate, and gentian violet were evaluated on experimental moniliasis in quail. Three-to-5-day-old quail were concurrently exposed to drinking water inoculated with Candida albicans and fed rations containing the test compounds for 21 to 22 days. The quail in the 18 test and 6 control groups totaled 1,116. Quail treated with ethylenediamine dihydriodide and Benlate had neither a significant reduction of incidence nor a decreased severity of lesions from those of untreated control birds. Quail treated with either gentian violet or sodium propionate had a slight overall reduction in incidence and severity of lesions. Incidence and severity were substantially reduced by combined treatment with sodium propionate and gentian violet. Nystatin was more effective in reducing incidence and severity than any of the chemotherapeutic compounds or mixtures tested.
INTRODUCTION
In spite of reports that copper sulfate is not therapeutically benzimidazole compounds, such as Benlate and Thiabendazole, have been useful as antifungal agents against plant and animal pathogens (7). Various iodine compounds, such as sodium iodide and iodochlorhydroxyquin, have been recommended for therapy of mycotic infections in man and animals (4,9). Gentian violet and sodium propionate have been recommended for treatment of moniliasis in man (3,4,9) .
In this report, the prophylactic effect of nystatin (Mycostatin) against experimental moniliasis in quail is compared with four chemotherapeutic agents: Hiamine (ethylenediamine dihydriodide); Benlate (a bendimidazole antifungal compound); sodium propionate (a sodium salt of methylacetic acid) ; and gentian violet (methylrosanaline chloride).
MATERIALS AND METHODS
Birds. Three-to-5-day-old unsexed Japanese quail (Coturnix coturnix japonica) were divided into 4 equal groups and housed in electrically-heated wire-floored brooder batteries. Table 4 shows the number of quail per group for the 18 treatment and 6 control groups. Three treatment groups and one control group were used for each test compound.
Organism. The cultures of Candida albicans used for inoculum were originally isolated from a natural outbreak of moniliasis in a flock of 10,000 six-week-old turkey poults. Initial isolation of the organism was made with Difco Sabouraud's glucose broth with chloramphenicol at 0.05 mg/ml. Growth of the organism on blood agar with incubation at 37 C resulted in typical colony morphology and a gram-positive budding yeast form. Upon subsequent transfer to Difco cornmeal agar and incubation at room temperature the organism showed typical mycelial growth, with blastospores and chlamydospore formation. Fermentation reactions were acid and gas in glucose and maltose, acid in sucrose, and no reaction in lactose.
Inoculum. Cultures of Candida albicans were grown in 4-ounce prescription bottles containing 20 ml of Difco Sabouraud's glucose agar with chloramphenicol at 0.05 mg/ml. The entire surface of the medium was heavily inoculated with organisms using a cotton swab and the cultures were incubated at 37 C for 48 hours. The organisms were washed from the agar surface and suspended in 30 ml of distilled water. The entire suspension from one culture bottle was added to 1 gallon of drinking water containing approximately Tables 1 and 2 show the ingredients for the basal ration used as a control diet and a carrier for the test compounds. All test compounds were weighed and added to sufficient basal ration to total 5 pounds, and were then premixed. The 5 pounds of premix were added to 95 pounds of basal ration for complete mixing. Table 3 gives the trade names of the test compounds, the chemical names of the active ingredients, and the source and level of active ingredients per kilogram of complete ration. In trials using both gentian violet and sodium propionate, the compounds were mixed in the feed at levels shown in Table 3 . Experimental procedure. The birds in the 18 treatment and 6 control groups totaled 1,116, with a group average of 46. Table 4 shows the exact number per group. To minimize environmental effects such as temperature change and lighting period, all 4 groups in each trial were housed in the same room in separate batteries with individual feeders and water sources. The wire floors of the cages were covered with brown paper of heavy texture to prevent leg injuries and trapping of the quail chicks. In each trial, the inoculated drinking water and medicated test ration were fed concurrently to the birds in the three test groups. The birds in the control group received the inoculated water but were maintained on the basal ration. The trial period extended 21 to 24 days postexposure to the Candida cultures. Table  4 Fig. 1 illustrates evaluated crops. Following evaluation, crops from all necropsied birds were fixed in 10% neutral formalin, paraffin-embedded, sectioned to 6 M, and stained with azure and eosin (2) and periodic acid-Schiff's reaction to confirm the presence of organisms in observed lesions. Table 4 summarizes the effectiveness of the compounds tested. Only Mycostatin, gentian violet, and sodium propionate were of significant prophylactic value in the control of experimental moniliasis in quail. Hiamine-treated quail had no notable reduction in incidence and severity of lesions. The Benlate-treated quail had a distinct increase in mortality, incidence, and severity of lesions. Since pure Benlate was not used, it was possible that the potentiation of the infection could have been attributed to the carrier or wetting agent. Neither possibility was determined in this experiment. Quail from the groups treated with unalloyed gentian violet and sodium propionate had a rather variable response from group to group but an overall reduction in incidence and severity of lesions. The percentage of incidence and severity of lesions were substantially lower in quail receiving combined sodium propionate and gentian violet than in exposed birds receiving unalloyed sodium propionate and gentian violet. The present studies indicate that Mycostatin was more effective in reducing the percent of incidence and severity of lesions in exposed quail than any of the chemotherapeutic compounds or mixtures tested.
